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3893*«iJil0 1ti:* I TO ( -f > S> A ^ & fls » ) ^ © # g ft # & •=> T , 

|fef)tll 02, «&'li3kll 0 3*J:VjS?fi**i 1 0 4tt, v> ft *» « 

# © W AO CJ: 0**tafl^?SttftISMt LT#riJ3ftTV^. #fe 

fifc 3 ft T ^ -5 . f 1 0 3 l±, i^feO^S^^T-^3 , e-rS#«^'?lC<fc'5 

fll J* £ ft T V> 4 . Sfe*)til04li < *fi©»fi«l?**t«*«df Ci' 

fffeT-^^-r-SWfe^*^ 1 0 2 i: ltl±, 38ft©^-^$JI#3 8 0-4 2 
0 n m g £ & * h 'J 7 x =: ;i/ 7" 5 1,2,4- h 'J 7';-^B*#l: 

© « Jl * it , «fiT**1-5«ft**i 1 0 3 J: LTtt, ^^O^-^SmfrS 
2 0 nmgSJi!S:5 h (8-Jf-;iJ5H 7 j], * =. & J* , ft & X % Z> fa & 

%.%m 1 0 4 h ITIi, #g;ft©t:-^?£S#6 0 0 nmg|gt*5*fe^*e« 
& i JD L h U ^ ( 8-* J U 7 h ) 7 ;i/ ^ £ A & fl!'^ 3.C i: # T? # 5 « & # > 
:fl6«fiC-3^Ttt, Science, Vol . 26 7 pp 1 332- 1 334( 1 996 ) IZ m & £ ft X 

* . ^i^fBtlTtt, « it tt , ? ^ ^ i' O A - f i ! f 1/ ^ n S . 

^©HJ¥(±> JKiPfriS — tSt, Ill^tft^i^Ifit, S3fi£ft3. ^ © 

& & , iRiiace»i!)i*iffl#t"r4fc«>, mmmmm 1 0 1 ts» 

ti§ 1 0 5fc«Diac*ffiswJ0"r4«»iHigsftia*i/Tv^a:v^o 
aai«a^*A2 ott, « 3t tR 2 0 1 a • 2 0 1 b , m m a « 2 0 3 * «t v ' _ 
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m«©*cD-c*4. i5j0T"<±, *it>»<ias?i"«fc«K sg a « ± t ist ft s ie aj 
t ^ i& ^ « 

d # 1£ 2 0 1 at 2 0 1 btt,-H-OliStU AW;ft©-5*>#£©iiIft:R 
JB©#eD#fc8S-*"3J:5fcHlij££:tx , t^5. fc £ L „ ffi3te«2 0 1b®»«-r 
•5 * © <I # # ft ( ifi » # ft ) tt s S*S2 0 1a©S)it51)t^IfilCltA, - 
£CD^jg£(t"f*lTlEB£*lT^£o £ CD #3 0E tt * ft H Jl 2 0 2 # * iE » W B# 
CAatUfc#©ffl#fflfc®fiS*Sffl3feBIIlEfc£«PU<R£'*"*« 

iii«rt{c« B ^©iE»* s Rit6^iB»[H]ES* s isye»n-cv>?,o i2»[HiKtctt«&^n 
a*j»e*©*E©SEfl3£.fc?K « a « # * ir ? i 056»e>©3t*aa*-B-fc!) 



-b y 7, (electro-luminescence) M fil £ ^ L T , IS ift "T 5 <, tff^lStf 5# 
io;l.&ft*a:» ii/nD;i/U';t>xll5S « M ^ * ^ ¥ 

ft # © * M ft 5H ? £ (± > ZnS, SrS, C a S hl^ fcilt^^ffl^ 

A2ft£IE?Ltll®A>£>?±A2ft3«^©ff*§£T-#gft-r£ i: v> -5 3 a C J: »K 
« # IB J: 4 » til # © 3t * # * * < & 3 . ± BB « # Jl 1 0 2 ~ 1 0 4 fc£ N d © 



mmmmm i o 1 t&Mnmm 1 o 5 t 
% m fct 4 © JS jp c Jfo b fe « # * s ep in * n s 

•So 1 O Is &*feBl O 2 7} 

« £ « f3: l§] 3? C LT£ttfc£#83 l 6g©&a5© 

©fg*i±^c^Miiii 0 1 & a 
utm 1 0 3*>e»©#£#fct«fe3&#Jf 1 0 
iBasfr*)»a*nj. ge^in 0 4 
e^^jii 0 2 ij,tvsi?ai 1 0 i& 

SSI 0 5*«i©3l6*SI*U*a^*^2 
U fc # o T » 3^ 9? £ £ 1 0 0 CD ffill C tt 
S *f S @ Jf 1 0 5*6>©M!)^* s J&0gc$n 

ii;t*;b2 of li, m m m n % % m i- 

%%V>foft , 18316*2 0 1 al2It 
ft@BHcffjaHi^**fH;ie*n*4:x 4CDH 
aR8fiaiHlt:«E4SH]in*n&i03lSt?tt, 

is c E iri -r s - u £ * s ^> t > m HE # ep ia £ 
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• > 

^f>nfs SSfflffll^fi 2 0 1 btltS. i: C 2 0 1 b SSiql 

IS & fil ft £ IrI f± <S ft « 2 0 1 a£-fft-C^3©-C> A*fftl±<Ift1g2 0 1 b £ g 
ji T- § * V> o 

flD £ ft & . « ,E A s EP ;&[] £ ft & V~i lj Jft T* « , ■£©iffl3ft*SiS©Mil# : F-* J 7k¥:£lq] 
CElSlbs Alt*ClftBlifiS:4i5. Lfetf^t, W. 1£ & W 1)U Z ti ft ^ W M 
T?ttAi*3fcCffl3te®llI<E<l s -*i | &ftx S *HfH © t§ ft « 2 0 1 btlti. « Jt « 
2 01 b fct , fl ft t£ 2 0 1 ai>?,C(DAWiti:4^e>hfei*ffl©llIlsiS(tf' 
hTSISftTl^iOT, AM*Hi)tffi2 0 1 bS:Iiil, «^U>X3 0* 

* a « * a * i± * witts^^-fxasnm (i, 3-f>*-)g«<©**£fc: 

ff£ £ ft > IE i& « E 1 07f?;uhgjST-Igl!;^ti-S-t* s T-^?>o 
t*7-7-<;^-Si^t5o :©J;o!:«^ttia, 6 ft # r# H * ;u £ 

iiii-r*^^T-fe* s ^fig^fts, 

aici^C, *^SE^^l(c«tftKs *«i:*i4'J7i/^*Sffl^53i: 
A 1 & ^ © T- , Sf^IS^Ifbt-§5. 

< SI AS ffJ 16 2 ) 

*»ra©*jiijeJB2tt^ mm. mm 1 tiss^wiciti egft£i#£>ft£# 

**JIE^!B2©!a?S«a*^««ttH ±l3*MJB*li:BI*©*Jft ( * 1 0 
# ) * « A S . fc£ U MiliSH bli v iSHCSt * «S S IP- 

#B ft JR ? 1 1 S I x t ^ 5 fi T* > $ijgf 1 » # > ft S ^ * » 2 0 © 

mm mm 1 tra««co"eKWift«B»r*. 
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Gmnn&ftm:? 1 1 & > mmsm 1 ioc mmmmm i 1 1 . e fe & ft Ji 
i i 2*j«ti^sw«^Jii i 3 sti iti^^nt^s. mw&fe i i o & n 

Jfi©3Bl©ai«a*l 0 Ofcs S 91 « S JS 1 1 l»UUEMl©jgB;5*®l o 1 

femmmm i i z \±nm^m i <d km mmm i o 5 n^enmrnx n> 5 & 

«K SB BJ| £ # B& -f 3 , aw*aJii:£|*«ffiJlJ:©lliltmEfeBiiO-rsfctf)©« 

© ft £ ^ L , 14*i:l/tafi)t5S«t5. « # ©9lPCi t) S fe ft £ 1" £ 

* ttt SI « t: b T tf ^ # U ( N - b: — )v ± ;i> *J - jv ) tf ^ ;k: $g ft ^ <0 2: * § £ 

„ C (!) i 0 &35ft8g©48jetfs Applied Physics Letters Vol. 67 No. 16, pp22 
81-2283 ( 1 9 95 )C M ^ £ ftt ^ £ » 

( # m ) 

2B|fgi l l 1 tSlttSI l 1 SCPIClE^SJiD^nSi:, co*Efit 
£Sfe#gftS©ISIJl£j£;i;fc«#a s £i:3o l l 2li, © * If © 3£ 

tfMJntgflM^eifai^tiS. b fe *s X , iI/U^2 Oi:tt, fife 

ft ifi m * ft ?> . 

ltt5*a#^T'*)tl<£*sK bfei ! > ft to 9 Jc , « % *#«ttf**©#fe-e* 
#*3#«*K*8iteSfcl/Tt!n*ftTfc'«fc^. ;:•©»■& tt , ^ © i£ fe ft © B 

* si W -5 £ e » s u ^ o 

filicide, * HJS ff* IB 1 c <t ft tf s ^^S'J^i/^^Sffli^ittf^^ 
© T- , & 5* $S ■ & 'MNb T? S S . 

* tz s 5 ^ ¥ # «ft & « £ ^ * ^ C ft f S - i: * 5 -T- §• 5 © Tf > B£ * ^ & # : _ 

»6>ftss^s*a*^*i«*awTf * 6 » 
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a ■• 

< n m m m 3 > 

*IlffJI3©a?IiISf>8Ifi, * S * 5* R 3R 1 c £ Rfc ^ T ± 13 H S£ ffJ 
!BltBItll«D*J«'(!SlBI#!!R) SIH. *liiS*l ctt, I40l:f t 

Oto^ttt, SS JB 1 £ m m. & © T- , tCKSSSttSi 

1 2tfc, i§ bj§ a ^ 1 20, g§ m & ^ 7 - ji 1 2 1, ?smmm 

112 2, llitil 1 2 3> IE ?L i£ Jf 1 2 4 , 1 2 Si'iVSlftl 

SI 26£«JfbT«fj££*i-t^3o SB^ISl 2 0a*Iiil©SlSfil 

oot, a«tsn 2 3 nmmmm i oymmmmm i o it, s*f«siei 2 

£ftTU3o ICio&itf tlttt, 0'J X. , Ti02 (Ifbf t S 

i 02 (®fb-> u 3 >) <Dmmmm*m^%z£&x-g&o ^nmmtz. a st # 
p*s pi* is g e 1 2 2K, iif*5 7-1 1 2 1 tsitu 1 26t©g§gt&ra 

o 

* & * IE ?L «i & Jf 1 2 4 1=^*1 1 2 5<Dmm*'&ftTZ>3k{*Zffifr-?£o£ _ 
&fe + tlt£. C©liIIHlilSJ112 2fc*^Tt>«fc^. 
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^ utm i 2 5 iz lEJi * m m ? % tz to <d m X- & Mxtf, h y ? x = ;u 7 * > 
mmmmm 1 22cf««, ±i2si«f*^7-si 2 1 h m w « n Ji 1 2 

;|4£ftffiitfliit©ttffi§lflt£SSfibTSj$£ftTt>5o {»JxH> *S 31 1$ T- $g 
^©W#4£fflV'<T^}'i!;J!i£fit£$.'3~&o ' © ^ ^ s .K- * tfcfttf 5 4 0 n * fit 

gi^t-S^t5^)tl 1 2 5 ?i^t%I^CIi> ( 8 - * V U 5 b 

) =•. - i> A c ^fi^ftfiSH £ # S*C £ # *4 ^ > J. •> D YL <0 A ( Europium ; E 

DK£A©^ffc£^tr&3teJfCov>T:H^ Japanese Journal of Appl ied Physic 
s Vol. 34 ppl883-1887C gl ij* £ ft T V> 5 . 

k -r 4 ttfB a » is ffl «s a , * 6 2«, c 1 o^d , p P . 1016-1018(1993) c h * 

fcOC, fgftJf> IE?L^^Ji*J«fcV«?fS3te©«li»ii&ffl^T€.J:v>„ 

£ IS; tt * £ fc fcfc Sf £ b v o 

$ & t , & g..£ « ft © ft S 32 « * * n ?S»tIOl?:ilKtl)7^^?:s _ 

sg&sip-^ftsii^ 1 2 © ft © anuc &j 3£ ta w £ c iitt^s l^. 
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WO 97/43686 



( # m ) 



S ig « ffi B 1 2 2tgitlil 2 6 i: CD IB C , FliJOlE ( 0S *. tt 1 0 ;u 
MI SO £ EP in T 3 «taifflC*##St, 3 0 t If © ^ ^ C * * 

J112 5 4^^* s *fm^nSo uiD3Se, -Stfgs^J 7-1 1 2 1 ^glt 
5 , aSiCSKSnS. £ M 3 n fe # tt , SitlH 2 6KiDS^SIt^ 
ft, Rtttt ^7-11 2 itiits. = 7 -B 1 2 1 T- tt, £ fc * 

£ 31® U , 5SD£,E*r-r-s©-e&3* i ^ »«f* * 5 - Ji 1 2 io£»Bfc 

ftlt^ffl«fili- S§ S f* ^5 - B l 2 ifcS*f«8iMl 2 6fc©ft^W3g 
^sabtitaj^ns. zcDtztb. h;u©«J*#*tt* ± IB * as j& « 

CCftfifffflCo^T, SL < tt< Applied Physics Letters, Vol.68 
CNo.193 , p. 1-3(1996), Applied Physics Letters, Vol .65 , CNo.153 , P. 
1868-1870(1994), « ^ til « » M 3* fi&ffi ft * £ O M E 9 4 - 7 9 f 

Ttt, Applied Physics Letters Vol.63 , CNo.153 , P- 2032-20341? © It A ic 
13 « £ tl T ^ % o 

W±*^«SM 3 £ «fc ft fcf, *itff*3t*?oS»M (IES^IrI) ^©Jfc 



# 
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< m m m m 4 > 

*^jfi^t4oa?i«saviiiitt» * a & s jr i d s 8* ^ t ± ie n as b 

JB 1 i: S K HC* © « fiK (|1E#I) *ffi^5. Siif^HdB, 158* 
J; fg 6 EI C ^ T J: ? K , K MK^^m ? I 3 & & V MM 

f*S;U*20$iil4. tatf^ll? 1 lC-3V>-Ct±*«5Je*2fcra« 

© * fig t- £ o, list i-'U^ 2 ocoutftiiiii tiicii^we 
a * , *iiBiotii*«*i?i 1 © ft *> a t , nmmm i X- mm l tz 

^ x & -s . * iv t ii , # m m-n & % m ? 1 ia»e>©#fc*sajfc:*fl^*;i'C«<& 

"T S fc M> C » 5^©^P e S££tt&V , 'T-j£jgLTlEMLfe5, 

fl 3fe ^ gill ? 1 3 (£ , 0 # © — «S7-(*A1 3 1 tni/^r'J >^ (choles 
teric) MUB 1 3 2 fc^fiH^T^fig^ftTOSo 

n i/^f 'J -^ifal l 3 2 fct , 3 b ^ u -y <^ ffi © * 'A W «■ t J; t> ffi fig * - -ft 

l& BJ3 © IP ± , r3l/*^yy*«SJB13 2#j^nJf&£ll]«3&lRl©F , 3 
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5* |ft 1 3 3tt, fil ft £ gl ? 1 SOJiJK^UBCD-aCTfTC&S^-SEBSnT 
^ 5 . 



i ia»6©*rttifti;£, ^©jsw^isi (<ift;srnj) *s^>^a 
& i $s ft t- & am d pHiftiss^L + hiEin a n<iftfi£#L-i:£^A,T-o£ 

3l/^f 'J^ftill 3 2 £ A. I* L fc R fS ft © ? ^ £ 0 9 R fl ft J$ # L + 
C»L, 4 5*©ftflE*3S:-r^rlqlCtB»-#-*ifi«SHi* 1 3 4 atZ^ftHtiiJtS 



\ i tii* n«.. ««£»#s&ftfii?i iegot£@!infi*«»L- 
& , sittii i i.3Tffii*£*e>iia. ^issci^t, R<ifta s .si*-r3 

£®!)Rffilft/?&£-L-<£, ^<D0«*fpjA s SteL> £[E]!3RtBftfi£:S-L+i:& 

£ „ £0 9R<Iftj$#L + «|!|t>-fift^gijit?i 3cx»ts. (i . R tl ft 

^ifal 1 3 2feaa£-S6>n, H#ffl — SEft^-MI/Al 3 1 C it HJ * *l 4 . 

E^ffl-SI?^^ 1 3 1 T* tt , nu^^U -.v ^ H Jl 1 3 2iiaLf;6 
[H 9 R IB ft £ , fBft«flt?13©*OJfl.ff£©--3&;:*fU, 4 5fi©flKJ4t 
#l«flC:iB»f4fiiafflyfi 1 3 4 b tc g g| L , lil£jtl;U^2 OiCWWti 
. "3*5, *gtm#3Sftf?i?l l*>e>2Stf6ft£ft#7>**A&{Sfttt<i£}3^ 

£ 4 £ i: # T? £ 5o 

818*8^*^2 oc«*&*nsie«(B3tti 3 4 a & <t t>' 1 3 4 b <D\m%i5 
s « * « 2 0 1 a©aaRit6aiffl3t»iRii:— a$-e-T*wtfx < © ft s & a 
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m m m n * * ju t % n z % & n c m ^ s. - t a» x* $ s « 

& & , 3 V * R Ji 1 3 2 i:ra#©-&:K7-f./l/A 1 3 1 k A» 5> « J* 

3 ft S fiife SfcttSR^eDBa £ o T tt , ^^Proceedings of the 15th Inte 
rnational Display Research Conference, 1995, p. 735-738, Japanese Jou 
rnal of Applied Physics Vol.29 , CNo.4} , April. 1990. P.L634-637, 
£ 1t it , Japanese Journal of Applied Physics Vol.29 , CNo.lOJ , Octo 
ber, 1990 , p . 1 974-1 984 \Z m n< £ ft X V> 6 o 

±» Lfe^i^i4 t ins. ^mn^ftftm^frZMtiiz-eztifzftcD^-b 
> fi*«taii"Tf*Tt:«jR*ft-5 s*^t(±0)t4t^tsasia B B ^u;K?) 
* g ii © £ #> c « ^ x- # s © x* , iS6«]i:i±se*(D2e©i5ui^xi"j-> 

< * as » « 5 > 

(*dt) 

*^JSJB!B5©«?S*aa*ll«H:, »IS^SU e £ Efc <^ X ± f B fl£ Jfc 

,^4i:|5i«©«fiKSCSxSo « B B a «f SI1 eli, 17 Ei'itFl 8 IC^t J; 

4fcraa©»jfSft©Tf^-€ffli»w**"8-rs_. 

ffl # £ » * ? 1 4 tt , v-f^Dli^tf-A^rU s/ * 7" U -f 1 4 1 £: E3 # © - 

^fi7^;UAl 4 2 i 5 I X. T 1^5 . 

v^^Dfijitt: — A^yy y^Tb^ i 4 i tt , ^caBocafljBtt^ffiss 

«tt0ro(D»»*I^C*^ti; i: £ «fc t)s $t © V ^ ^DT-UXA 1 4 3 
SJBj«-r*J:-5lc»fi£*ftTV^«. v^^ay>JXA14 3l±, PI H © «tt ® C » 
L * <DMft& & 4 5fi©^IS©M«S*3&t-«tdH^J5E^ftTV>So x'i'^dt' 
'JXA143Cg#Itt, S5 * ft £ Jl IK «l £ 9 C £ >K ^£©<Ifttt<S©ft£@ 
a U s *ftW^©03jfctt3B©it*SStnII6t:«!JSE#ft'tV^5. * ISE M m X fc£ , aft .... 
BJ©iP^±> &£fflft#[qI©|gfg1Sft (p!3t) 521 t, Cftfc:il3£T*«3fc 



# 




(27) . 



W09 



7/4 3 



6 8 



# l«0 © S » fll 3t (sfilft) *K»r*J:5«fifc3ftTV»S*>©i:-r«. 

E3^©-SS7-f ;i/A 1 4 2 fcfc ^ Hffiii 4 OE^O-tft7 1 3 1 £ 

ft *5 * *H«UB»©W««lii*** : ?ll©^t>!)t:^ §1 S6 M 1 T- Ifc B£ L 

W >T l 4 1 tt s i*»»Htti ! AM*©A!Sftl:*^<ft#t5, c © #> , 
OnI*e-A^iJ"^7W 1 4 icxw-r*3to*tiRitt*!att)«fc«>c 



P3 <i ft # L + (i ^ H # © — iS*7-f;i/A 1 4 2 c i t) p<ift£'$&£-y-e>fi, 

v-Ti7D{g^bf-A^7''J 7 M 1 4CAf}tS. pIBJtttV'f fD7'JX 

A 1 4 3 ^ Sii RlfgS:®!-, *Oi:$©{l3tettJ§T^ 111* 1 4 5 a t Ut, 

tt> E^ffl-tfi7^;i/Ai42t: < t!3sI)tt:^Sl^t5 1 n, v -< ? ti ft if - 
A^^'J^7V^ 1 4CAIft J. siBJtttT-f ^D7'JXA1 4 3fSM? 
¥5,115, v-f^DT'DXA 1 4 3©8i#ffiB:ft©A&f;£lql£*fU4 5SH^t 
^ 5 CD T? , sffi#tt*W©£ft^Al*#fafciSfc#fflfc>friate»£'t!-&tls — ft 
to©£WT?A«3frfafcKtt©#ia£#ftlE|jl£-ti-6ftS. ; ©filt^ t 5 ftt s 

is ft «± > H^c-SE^^^^A^at-svtisiDRi^L-c^^^ns *r 81 
m ^ #g ft m ? 1 i«cg^s. 



# 
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iJXA 1 4 3 £ 2 L > tails 1 4 5 ai:PIt*|qIt:fi»-r4ifi«lfll3t 1 4 5 
b t LX , 3iiS*S^U;i'2 0 tifeJ^ens. 

x'-T^Dd^tf— A^^' i ;iy^7'U'f©J^S^oV'«Tii> Society for 
Information Display International Symposium Digest of Technical Pa 
pers, Vol. XXIII, 1992, pp . 427-429 Iz gg 9 £ tl X ^ 5 « 

* ;v © # se. m © fc » c #t & x $ z> © t- , sswctttE*© 2 as ® is s ^ * * 

< £ 8£ ffi 6 > 

&mm<D mm^m 6 it , mw^ j ? v is > z t v j m if- z m ^ z i&iiiiiTskgiW: 
tits. 



* ^ Jfi SS 6 © « ? S i* a a 5^ «s ■ t± h ffiSS^f ^ 1 fSI»^T±IB^Ifi» 
IS 1 i: IrI « © « A * 01 2) . r« II 3t ^ S Sit 1 f <£ . l9BC^tJ: : H, # « « 

t&O&vf # v V > XT' Is 4 XT- 1 5 tt s 52 il S H ^ * ^ 1 6CDBD3Ri=*fl&* 

3gjiSffiS^^^16©lj^A 5 6 4 0 («) X 4 8 0 («) If i^^ixt ^ S 
i; Sll^-f !>Dl'>X7L"fif 1 5*640x480<l©V-r^Dl^ 



• 
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>XSI1 5 1 T if Eit £ ft 5 „ KifflT-f l/>X7 1/>f If 1 5 tt * v -f * 
£ * 1 5 1 © « * , @«r3tb>Xt«j«LTt»J:^o 

ICMLt, — £ © j& ffi • ( 00 * tl 2 . 5mm) fc ft 5 <fc ? C , ^«1/>XB 
I«ffSI^n5. ^OM^ggSHi, v-f*Db>XSSSl 5 lOftfldftljftEtt 
5. 3 © j&Sg gf # , -x--1 , ^nb>X5^1 5 1 © £ (principal point 
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